Purpose: To determine how adolescents and young adults (AYAs) use social media to share health information and to assess attitudes toward using social media to obtain health information and communicate with medical providers. Methods: A cross-sectional study of AYAs, 12 years or older, attending a primary care adolescent and young adult clinic. Participants completed an anonymous survey about health-related social media use, personal health, and communication with their health care team. Results: Of the 244 patients approached, 204 enrolled (83.6% participation rate). Almost all (98%) had used social media within the prior month, but only 51.5% had shared health information in these networks. These participants shared about mood (76.2%), wellness (57.1%), and acute medical conditions (41.9%). Those with self-reported poor health were more likely to share health information than other groups. Privacy was the most important factor determining which platform to use. Only 25% thought that social media could provide them with useful health information. Few AYAs connected with their health care team on social media and most did not want to use this method; texting was preferred. Conclusions: AYAs maintain their privacy on social media regarding their health. Those with self-perceived poor health are more likely to share health information, potentially biasing online content and impairing the generalizability of social media research. AYAs do not view social media as a useful source of health information, which may limit the utility of public health messages through these platforms, and it may not be adequate for communication between patients and their health care team.
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IMPLICATIONS AND CONTRIBUTION
This study found that adolescents and young adults limit health information shared on social media, do not find these platforms useful for learning about health, and do not want to connect with their physicians through these networks. These findings may limit the utility of social media initiatives to improve health.
Adolescents and young adults (AYAs) have the highest rates of social media use of any age group [1, 2] . Social media allows users to create, share, and exchange information and ideas in virtual networks, and it has the potential to revolutionize health care in a variety of ways. First, patients may benefit from social media by obtaining health information, connecting with others with similar conditions, and joining online support groups, which can enhance patient empowerment [3] and may improve outcomes [4] . Second, physicians may use the "digital phenotype," or online behavior and data of their patients, to complement clinical information to obtain better diagnostic and prognostic information [5] . Physicians may also leverage the popularity of social media among AYAs to enhance communication with their patients. Third, researchers can use social media to recruit patients with rare conditions [6] , estimate the extent of disease outbreaks [7] , and bring increased understanding of conditions via health behaviors reported online [8, 9] . Finally, public health departments can distribute messages for staying healthy and increase awareness of various diseases through social media [10, 11] .
However, these potential benefits of social media rely on the type and quality of information that users voluntarily share and on their perception of the content produced in this medium. Although AYAs share a lot of personal information onlinedincluding pictures and videos, interests, relationship status, names of schools, birthdates, and email addresses [12] d they are conscious about maintaining privacy, control the information that others can see, and carefully manage their online reputation [12, 13] . How and why AYAs decide to share information about their health on social media remains an underexplored topic, yet its understanding will be essential if we are to leverage social media to improve health.
This study aims to explore the manners in which AYAs obtain and share health information on social media and to assess attitudes toward the use of social media as a method of communication between patients, physicians, and public health organizations.
Methods
We enrolled a convenience sample of English-and Spanish-speaking patients, 12 years or older, visiting the Boston Children's Hospital Adolescent and Young Adult Clinic. Research assistants approached the patients in the clinic waiting room and asked if they would like to participate in a one-time anonymous survey about social media use. Those who agreed to participate were offered options of taking the survey on paper or online from their own wireless device, using a web link or QR code. Participants received a $5 gift card for completing the survey. Participants were recruited from January to July 2015 until the prespecified enrollment of 200 was reached. The Boston Children's Hospital Committee on Clinical Investigation approved this study. Consent was implied by survey completion, and parental permission was waived.
Study data were managed using REDCap (electronic data capture) tools hosted at Boston Children's Hospital. Paper surveys were entered manually into REDCap by a research assistant. Ten percent of surveys were double entered to ensure accuracy. Online surveys were directly entered by participants into REDCap.
Measures
Our questionnaire was modeled on a questionnaire for adults about social media use [14] . A copy of our questionnaire is included in the Online Supplement. Participants were asked to select the devices they used to connect to the Internet and to indicate the frequency of use of various social media platforms within the previous month. Participants were asked to rate their agreement on a five-point Likert scale to the following phrase: "Social media can help me obtain useful health information." Participants were asked whether they posted about various health topics on social media, which platforms they used, and why they shared this information online. Participants were asked to rate the importance of various privacy factors that affected their selection of social media sites to discuss their health. The responses "important" or "very important" were collapsed into a single category called "important" in our analyses because of the limited number of responses in some categories. Participants were asked whether they connected with someone from their health care team on Facebook or Twitter and how they wished to communicate with them in the future.
Participants self-reported demographic information, including their age, gender, race, educational level, and primary language spoken at home. Participants were asked to rate their overall health as poor, fair, good, very good, or excellent, as well as to estimate their number of clinic or emergency room visits in the prior 6 months. For analysis, those reporting their health in negative or neutral terms ("poor" or "fair") were grouped into the "poor-health" group, whereas those reporting their health in positive terms ("good," "very good," or "excellent") were grouped into the "good-health" group.
Statistics
Descriptive statistics are reported for all study variables. Age, gender, and race distributions of the survey sample were compared with administrative data describing the population of patients who visited the clinic in the calendar year 2015 using Fisher's exact test. Associations between categorical survey variables were also assessed using Fisher's exact test. The association between self-reported health and the number of clinic or emergency department visits within the prior 6 months was evaluated using the Wilcoxon rank-sum test. The odds of posting to social media were compared among age groups using logistic regression; pairwise differences among age groups were corrected for multiple comparisons using Tukey's method. Analyses were conducted using SAS software, version 9.3 Q 2
. All tests were two sided at the .05 significance level.
Results

Participants
We approached 244 patients in clinic; 204 patients agreed to participate and completed the survey, for an 83.6% participation rate. Participant characteristics are shown in Table 1 . Participants who answered the survey were similar to the general clinic patient population seen in 2015 in regard to age distribution but were more likely to be female (83.2% vs. 72.6%, p < .001). Race could not be compared due to differences in how race was reported in the general clinic population and on our survey instrument. Participants who rated themselves as having poor health reported having had more clinic or emergency department visits within the prior 6 months, as compared with participants who rated their health as good (p ¼ .0040). 15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65  66  67  68  69  70  71  72  73  74  75  76 Internet and social media use Virtually, all participants (99%) owned and used one or more devices to connect to the Internet, including smartphones (96.1%), laptop computers (67.2%), tablets (44.6%), and desktop computers (19.1%). All but four participants (n ¼ 200, 98.0%) had used at least one social media site within the prior month. The distribution and frequency of social media use according to specific platforms are shown in Figure 1 . Seventeen participants (8.4%) used one social media site, 58 (28.7%) used two, 55 (27.2%) used three, 43 (21.3%) used four, 17 (8.4%) used five, and five (2.5%) used six social media sites. In addition, 23 participants (11.3%) wrote in that they used Snapchat, which was not included in our survey.
Although Facebook, Twitter, and blog use were similarly prevalent among males and females, females were more likely than males to have used Of the 105 participants who shared health-related posts, the frequency of use of the various platforms was as follows: 61 (58.1%) posted on Facebook, 33 (31.4%) posted on Instagram, 28 (26.7%) posted on Twitter, 12 (11.4%) posted on blogs, 4 (3.8%) posted on Pinterest, and 15 (14.3%) posted on other social media sites. When asked about how they decided which site to use, the most frequently endorsed factor was privacy (the ability to control who is able to read the post), noted to be important by 76 participants (72.4%). Other important factors were the ability to share information with friends and family (n ¼ 67, 65.1%), the ability to share information with others with similar conditions (n ¼ 54, 52.4%), the ability to remain anonymous (not having to share their real name, n ¼ 47, 45.2%), and popularity among friends and family (n ¼ 34, 32.7%).
Participants who rated themselves as having poor health were more likely to share health-related posts than participants who rated their health as good (67.4% vs. 49.0%, p ¼ .0385). There were no significant differences in the topics discussed between the good and poor health groups. Participants with poor health were more likely than those with good health to post in order to share health issues (44.8% vs. 19.7%, p ¼ .0136), whereas those with good health were more likely to post because they thought it was fun (28.6% vs. 6.9%, p ¼ .0185). There were no significant differences in other reasons for posting between the poor and good health groups.
Obtaining health information on social media
Only 51 respondents (25%) agreed or strongly agreed that social media could help them obtain useful health information, a figure that was significantly higher among those who posted on social media about their health, as compared with those who had not (n ¼ 35 of 105, 33.3%, vs. n ¼ 16 of 95, 16.8%, p ¼ .0092). 
Connecting with the health care team
Very few participants indicated that they connected with one of their physicians, nurses, or social workers on Facebook (n ¼ 6, 2.9%) or Twitter (n ¼ 3, 1.5%). Participants were much more likely to use telephone (n ¼ 133, 65.2%), email (n ¼ 71, 34.8%), regular mail (n ¼ 25, 12.3%), or a patient portal (n ¼ 9, 4.4%) for communication. When asked how they would prefer to communicate with their primary care providers in the future, 108 respondents (52.9%) preferred text messaging; 47 participants (23%), an interactive clinic website or blog; 31 participants (15.2%), Facebook; and 3 participants (1.5%), Twitter. Participants were interested in these methods because they felt that it would be easier to communicate (44.6%) and they would feel more connected to their provider (34.2%); allowing others to see and participate in their conversations was less commonly desired (4.5%). Notably, 75 participants (36.8%) were not interested in communicating with their primary care providers with any of these methods.
Discussion
Half of AYAs surveyed in an urban adolescent clinic had shared information about their health on social media in the previous 6 months, most commonly regarding mood, wellness, and acute medical conditions. Participants were primarily looking to connect with others with similar conditions, seek advice, and receive support. Privacy was the most important factor in determining which social media platform to use when sharing about their health. Those who rated themselves as having poor health were more likely to share health information online; females were slightly more likely to report sharing health-related posts than males, although this was not statistically significant. One quarter of participants thought social media could provide them with useful health information; fewer numbers were interested in connecting with their providers through these networks. These findings have important implications for patients, physicians, researchers, and public health organizations.
For patients, understanding the types of health content most commonly shared on social networks, as well as the users that typically share this information, may better allow them to evaluate the quality and applicability of usergenerated health content. We found that mood was the most commonly shared health topic among AYAsddiscussed by three quarters of participants who shared health information. Prior studies have also demonstrated that users share information about mood on social networks [15] . This is not surprising, given that psychological well-being is the most important factor related to the self-perceived health of AYAs [16] . However, we build upon previous research by demonstrating that AYAs also share information about wellness and chronic medical conditions. In addition, we found that those with self-perceived poor health were more likely to share their health information online, potentially biasing usergenerated health content; AYAs with self-perceived poor health were also more likely to find health information on social media useful. Thus, it is possible that negative sentiments from those with self-perceived poor health could spread to others through social media. A prior study of Facebook showed that emotional states, both positive and negative, can be transferred through this network [17] . Other studies have shown that obesity [18] and smoking [19] also spread through social networks. For physicians who aim to gain a better understanding of their patients through their "digital phenotype," [5] we found that only a minority of AYAs want to connect and share their online lives with members of their health care team. The reasons were not directly explored in our survey, although it is clear that privacy is important for these participants. AYAs already face challenges when deciding what information to share online due to "context collapse," [20] which occurs when disparate audiences view the same content. Most teens connect with friends, extended family members, siblings, and parents on social networks [12] . Social media flattens these multiple audiences into one, making it difficult for AYAs to post content that will be understood and accepted by all audiences at the same time [20] . Adding physicians to this mix may cause further challenges. In addition, despite the popularity of social media among AYAs, it may not improve communication between them and their physicians. We found that less than a quarter of our participants wanted to join a patient portal and even fewer wanted to connect on social media. Instead, a system that allows private and immediate communicationdtext messagingdwas favored by most of our participants.
For researchers, we demonstrate several limitations of social media use for health-related research. AYAs restrict health information shared on social media, potentially limiting the generalizations that can be obtained by analyzing online health content. A previous survey of teenagers similarly showed that only one third of adolescents discuss their personal health online [22] . Furthermore, AYAs most commonly choose to share health information on Facebook, the platform that provides the greatest privacy by restricting viewing of posts to "friends," making it more difficult for researchers to access this content. Finally, online recruitment of study participants may be complicated by selection bias because we found that those with self-perceived poor health are more likely to share health information than other groups.
Of interest to public health organizations, only a quarter of AYAs view social media as a useful source of health information. Our results may explain the poor engagement by the public in various social media campaigns by public health departments [10] . Prior studies have shown that AYAs may not know where to find accurate health information, as they lack the ability to evaluate reliability and interpret the applicability of health information found online [23] .
Our study has several limitations. First, our results are based on self-reported data about social media use and health status, which may differ from actual use and status. However, a prior study showed that feelings of depression expressed on social media correlated well with symptoms of depression using a clinical scale [24] , suggesting that patients share accurate health information online. Second, we had a relatively small number of males in our study, which may impair our ability to generalize male online behavior. Third, this was a single-center study in an urban population. Although our participant population was diverse, it may not be generalizable to the entire U.S. population. Fourth, given the rapidity of change within social media platforms, it is possible that their frequency of use may differ in the future. Nevertheless, attitudes about health information and privacy do not appear to be platform dependent and may remain applicable to other social networks.
In summary, despite the potential benefits of social media use to improve health, our study showed several barriers that may restrict its utility for these purposes. AYAs are protective in the types of personal information they share onlinedespecially regarding their healthdwhile remaining skeptical of health messages distributed through these networks. Health-related posts are more likely to be shared by those with self-reported poor health, potentially biasing online content. Furthermore, AYAs do not want to use it to communicate with their health care teams. Discovering strategies to help overcome these barriers, such as improving the quality of online health content and teaching AYAs the skills to interpret this information, is essential before social media's promise to improve health is attained. 487  488  489  490  491  492  493  494  495  496  497  498  499  500  501  502  503  504  505  506  507  508  509  510  511  512  513  514  515  516  517  518  519  520  521  522  523  524  525  526  527  528  529  530  531  532  533  534  535  536  537  538  539  540  541  542  543  544  545  546  547  548   549  550  551  552  553  554  555  556  557  558  559  560  561  562  563  564  565  566  567  568  569  570  571  572  573  574  575  576  577  578  579  580  581  582  583  584  585  586  587  588  589  590  591  592  593  594  595  596  597  598  599  600  601  602  603  604  605  606  607  608  609 
